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Background: 
 
Severe fetal vascular growth retardation leads most often
spontaneously to cardiac failure and fetal death. Fetal cardiac monitoring is
therefore a priority in order to decide on ideal timing for fetal extraction. The
assessment of cardiac function in fetuses using conventional 2D imaging has
always been challenging, due to the lack of adapted algorithm to the specific
fetal cardiac geometry. Automatic Functional Imaging (AFI) is a new angle
and Doppler independent technique, based on 2D analysis of the myocardial
deformation (or Strain). It allows to measure the strain of a chosen myocardial
region of interest (ROI): right or left ventricle or both.   
 
Objectives: 
 
Assess cardiac function with AFI in fetuses with severe In
Utero Growth Restriction (IUGR) and high risk of cardiac failure, and com-
pare to normal fetuses.
 
Methods:
 
 We recruited prospectively in a single institution 24 normal
fetuses (group I), 17 fetuses with severe IUGR (estimated weight <3d percen-
tile) and umbilical Doppler’s Pulsatility Index >95th percentile (group II) and
8 fetuses with severe IUGR (estimated weight <3d percentile) without umbil-
ical Doppler’s anomaly (group III). Myocardial strain and strain rate of left,
right and total ventricles (respectively LV, RV, TV) were measured from a
4 chamber view (figure 1 and 2) and compared between groups. 
 
Results: 
 
No correlation was found between gestational age and strain and
strain rate in normal fetuses. Feasibility was around 82%, and reproducibility
was good. LV and TV strain was lower in group II and III compared to group
I (respectively 21.9, 20.9 vs 25.1% and 19.9, 18.7 vs 22.9% (p<0,05)). Sur-
prisingly, RV strain was not different between group I and II but was lower in
group III (p<0.05). Strain rate was not different between groups.   
 
Conclusion: 
 
AFI is a new technique allowing cardiac function measure-
ment in fetuses. It is of particular interest in the follow up of pregnancy with
high risk of fetal cardiac failure.  
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Introduction:
 
 Left ventricular outflow tract obstruction (LVOTO) is a
wide spectrum of congenital heart defects ranging from bicuspid aortic valve
to hypoplastic left heart syndrome. Increasing knowledge suggests a strong
contribution of genetic factors in this disease spectrum.
 
Methods: 
 
We have recruited a large cohort of multiplex families with
LVOTO. All individuals gave informed consent and underwent physical exam,
ECG and echocardiography. We have chosen 45 highly informative families
and 23 trios for analysis of linkage and structural genomic variation using
high-density genotyping (total cohort n=450, affected=217). To confidently
call copy number variants, a phenotyped control cohort with 1900 members
was used. 
 
Results:
 
 In the 68 families analyzed to date, only one family with a clear
Mendelian segregation pattern was identified. This family exhibits a novel X-
linked syndrome with atrial septal defects, aortic valve disease, coarctation and
atrial fibrillation. Significant linkage to Xq28 could be demonstrated, with a
founder effect in a geographically confined area. In the cohort as a whole, sig-
nificant linkage to chromosome 6q24 was found, defining an 8 Mb critical
interval devoid of any obvious biological candidates and without any founder
haplotypes. The analysis of copy number variants reveals 33 candidate loci in a
highly complex pattern of inherited and de novo variants, 2/3 of which are gains. 
 
Conclusions:
 
 We provide a comprehensive high-density scan of LVOTO
and identify linkage to two novel candidate loci in the French-Canadian pop-
ulation. Detailed haplotype analyses show conservation in a subset of families.
Several layers of genetic factors most likely co-exist within this cohort, with
structural genomic variation explaining the majority of phenotypic variability.
These results pave the way towards a better definition of the causal genes and
gene-gene interactions in LVOTO.
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Background:
 
 Tbx1 controls outflow tract development and coronary artery
patterning, with subaortic coronary-permissive and subpulmonary coronary-refrac-
tory myocardial domains. Our hypothesis is that the potential "pulmonary identity"
of the common arterial trunk (CAT) influences coronary ostia anomalies.
 
Material and methods:
 
 We reviewed 46 heart specimens with CAT and
17 with normal anatomy (control). Position of the coronary ostia over the
truncal circumference was measured in degrees as the direction from the
middle of the valve orifice.
 
Results:
 
 CAT types were: 28 type I, 8 type II, 3 type III, 7 type IV. The
truncal valve was bicuspid in 2, tricuspid in 36, quadricuspid in 7. Overall,
87% cases had malformations of the coronary ostia size, shape, location rela-
tive to the commissures or sinotubular junction. Left coronary ostium had
abnormal shape or size in 33/46, right coronary ostium in 20/46 (p<0.01). Left
coronary ostium was located above a commissure in 17% vs 2% for right cor-
onary ostium (p<0.05) and above the sinotubular junction in 28% vs 10%
(p=0.053). Left coronary ostium was more posterior than in control (65˚ vs 0˚,
p<0.0001), right coronary ostium was located similar to control (195˚ vs 213˚).
The anterior intercoronary angle, reflecting pulmonary identity domain, was
229˚ in CAT vs 147˚ in control (p<0.0001).
 
Conclusion:
 
 Left coronary ostium in CAT is more frequently abnormal
than right coronary ostium. This might be due to the obligatory dorsal connec-
tion of left coronary ostium because of the large coronary-refractory subpul-
monary domain in the ventral left part of the CAT.
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Purpose:
 
 When isolated and non immune, prevalence of congenital and
childhood atrioventricular blocks (AVB) is extremely low and little is known
about their natural history.
 
Methods:
 
 A multicentric study retrospective from 1980 to 2009 allowed
inclusion of 141 children from 13 French referral centers. Included children pre-
sented an AVB diagnosed in utero, at birth or during childhood before the age of
15 years, without structural heart abnormalities and without maternal antibodies.
 © Elsevier Masson SAS. All rights reserved.
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Results:
 
 26 congenital and 114 childhood AVB were included. Symptoms
lead to diagnosis in 15,6% whereas AVB was asymptomatic in 84,4%. 73%
AVB were complete and 26,2% AVB were incomplete at first presentation. 21
of these incomplete blocks (56,7%) progressed to permanent complete AVB.
Narrow QRS complexes were found in 69,2% congenital and 91,2% childhood
AVB. In the 112 (79,4%) implanted children, mean duration between AVB dia-
gnosis and pacemaker implantation was 35 months. Pacemaker primo-implanta-
tion occurred during the first year of life for 18 children and 90 children (63.8%)
were paced before 10 years old. Pacing was required for symptomatic brady-
cardia in 37,5% whereas prophylactic cardiac pacing accounted for 61,6%. The
median follow-up was 96 months (from 6 to 384 months). 85,1% experienced
no complication and neither dilated cardiomyopathy nor death had occurred at
last follow-up. Pacemaker-related complications appeared in 11,6%.
 
Conclusion:
 
 We describe the largest reported experience with isolated and
non immune congenital and childhood AVB. Such a block is a nodal damage
from unknown origin that may postnatally progress in incomplete forms. Out-
come is not influenced by age at diagnosis. Prognosis is very good with no
late-onset dilated cardiomyopathy, a few pacemaker-related complications in
the modern technological era and no death at last follow-up.
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Background:
 
 Pulmonary arterial hypertension (PAH) is a rare but devas-
tating complication of bone marrow transplantation (BMT). It has been
reported after BMT for malignant disease or immune deficiencies.
Methods : Over a period of 10 years, all children with PAH after BMT were
reviewed for underlying disease, pre-BMT conditioning, associated hepatic
veno-occlusive disease, characteristics of PAH, management of PAH and out-
come.
 
Results:
 
 14 patients were diagnosed to have PAH after BMT (mean age 8.5
months, mean age at BMT 5.7 months). The underlying disease was an immune
deficiency in 11 cases and a malignant disease in 3 cases. Eleven patients
received chemoprophylaxis before BMT and conditioning was the same in all
cases. Seven patients had a hepatic veno-occlusive disease before the onset of
PAH. PAH appeared 40 days after BMT (4-96 days). The presenting symptom
was dyspnea in 13 cases and syncope in 1 case. Extensive microbiological inves-
tigations were negative in all patients. PAH was diagnosed on echocardiography
in all cases and confirmed by right heart catheterization in 7 cases. All patients
had normal wedge pressure. Acute vasodilation testing with NO˚ was positive in
4/14. Histology was performed in 1/14 patient and showed arteriolar lesions.
Six/14 patients needed mechanical ventilation, 12/14 received specific therapies
for PAH. Five patients died. PAH resolved in the remaining 9 patients after a
follow-up of 3 months. All the survivors had a favourable haematological issue.
 
Conclusion:
 
 PAH after BMT is a rare complication that occurs mainly in
infants less than 2 years of age. It is inconstantly preceded by hepatic veno-
occlusive disease. Mortality is high but reversibility is constant in survivors
suggesting that an aggressive treatment should be early proposed.
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Background:
 
 The bicuspid aortic valve (BAV) is the most common con-
genital heart defect. Children with BAV are more likely to have valve dys-
function and to require intervention during childhood. According to the
subtype of BAV, the prognosis and the treatment may be different.
 
Objective:
 
 The aim of this study was to assess the accuracy of 3D echocar-
diography (3DE) in order to diagnose BAV and to depict accurately the leaf-
lets morphology.
 
Methods:
 
 40 consecutive children with suspicion of BAV were included in
a prospective monocentric study. 2DE and 3DE views were recorded by the
same investigator. Images were reviewed separately by two confirmed pedi-
atric cardiologists in order to assess BAV. Then, we compared 2DE and 3DE
for the description of the spatial position of cusps and raphes. The association
with aortic aneurysms, aortic valve insufficiency or stenosis and other cardiac
malformation were also reported.
 
Results:
 
 The median age was 4.8 years (± 7.3). For 19 patients (47%), 3DE
allows a better visualization of the leaflets morphology leading to a reclassifica-
tion of the BAV. Raphes are better distinguished by 3D live (sensitivity = 100%
[CI95%, 88-100], specificity = 100% [CI95%, 67-100]) or biplane echocardio-
graphy (sensitivity = 96% [CI95%, 80-99], specificity = 63% [CI95%, 35-85])
than 2DE (sensitivity = 86% [CI95%, 62-96], specificity = 28% [14-50]). Inter-
observer variability is almost null.
 
Conclusion:
 
 3D live and biplane echocardiography is a simple, rapid and
reliable method for the diagnosis and the accurate description of BAV in chil-
dren. This technique may be particularly helpful in order to precise the prog-
nosis or to guide the surgeon. 
 
Keywords:
 
 Bicuspid aortic valve, Three-dimensional echocardiography. 
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Purpose: 
 
Late after total correction, Fallot patients with a long QRS dura-
tion are prone to serious arrhythmias and cardiac death. However, knowledge
about long-term electrocardiographic changes after Fallot repair is limited.
 
Methods: 
 
 Measurements were performed on ECGs recorded preopera-
tively, postoperatively and during annual follow-up of 35 Fallot patients
included in 3 groups: G1 if they received no patch (n=7), G2 if they received
a transannular patch (n=13) and G3 if they received a pulmonary homograft
(n=15).
Bicuspid aortic valve assessed by 3DE
